Primary culture of gustatory receptor neurons from the blowfly, Phormia regina.
Flies provide a powerful model system for exploring signaling systems in gustatory receptor neurons (GRNs). To elucidate the cellular and molecular bases of these signaling systems, we sought to develop techniques to dissociate GRNs. We developed a primary culture of GRNs isolated from the labella of the blowfly, Phormia regina, 4-5 days after pupation. Dissected labella were treated with papain in a low Ca2+ saline solution and shaken in Leibovitz's L-15 medium supplemented with 20-hydroxyecdysone, L-ascorbic acid, and trehalose with a test tube mixer. Released cells were plated and kept at 29 degrees C in a medium containing fetal bovine serum. After a minimum of 2 days in culture, we observed survival or growth of bipolar cells with the characteristic morphology of GRNs. We also examined taste responsiveness by monitoring intracellular Ca2+ with a Ca2+-sensitive fluorescent dye, fluo-3. For some bipolar cells, application of sucrose, NaCl, or LiCl for 5-20 s transiently increased the intracellular Ca2+ levels in cell bodies for 20-30 s. The primary cell culture described here is useful for functional analysis of GRNs.